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Noncompaction of Ventricular Wall - A Threat to Life
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Abstract:

Ventricular noncompaction is a kind of cardiomyopathy which is called Noncompaction Cardiomyopathy
(NCC). In this condition in which the muscular wall of the main pumping chamber of the heart -the left
ventricle (LV) appears to be spongy and “non-compacted”, consisting of a meshwork of numerous muscle
bands called trabeculations. Here, anatomically LV wall has deep trabeculations. This condition is associated
major clinical problems like systolic and diastolic dysfunction, arrhythmia and even systemic embolism.
Sudden cardiac death may occur in this group. Early detection of this condition may help to plan the

management.
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Introduction:

The foetal heart muscle has a non-compacted appearance
between the 4th and 18th week of development. This
noncompaction is important for the nutrition of its cells.
The spongy-like heart muscle is supplied predominately
by diffusion of blood in the heart that flows into the spaces
between the muscle bands. Later with the development of
the coronary arteries, which will eventually take over
carrying blood to the heart muscle, development of the
muscle bands appears to go backwards. As normal
development progresses, these trabeculated structures
undergo significant compaction that transforms them from
spongy to solid. Failure of compaction process results
noncompaction cardiomyopathy (NCC).

Genetics:

A number of genes are thought to be associated with this
condition. These are mainly genes that encode information
important for the construction of the skeleton of the
muscular cell. The identification of these genes became
possible after it was noticed that a number of patients
with non-compacted myocardium belonged to families
where more members were affected to various extents.
The American Heart Association’s 2006 classification of
cardiomyopathies considers NCC a genetic
cardiomyopathy.! Mutations in LDB3 (also known as
“Cypher/ZASP) have been described in patients with
the condition.? There is recent information in which NCC
has been seen in combination with 1g21.1 deletion
syndrome.

Symptoms:

Wide range of symptoms is found of non-compaction
cardiomyopathy patients. It is possible to be diagnosed
with the condition, yet not to suffer from any of the
symptoms associated with heart disease.® Likewise it
possible to suffer from severe heart failure,* which even
though the condition is present from birth, may only
manifest itself later in life.3 Differences in symptoms
between adults and children are also prevalent with adults
more likely to suffer from heart failure and children from
depression of systolic function.3 Common symptoms
associated with a reduced pumping performance of the
heart include:®

* breathlessness

» fatigue

» swelling of the lower extremities

» limited physical capacity and exercise intolerance.

Young children can present with cyanosis, syncope,
dysmorphic features and failure to thrive.

Risk related to this condition:

e This condition is also thought to be associated with
increased risk of blood clots in the meshwork of the
prominent heart muscle bands. This is explained by
the fact that the blood flow in this region of the heart
is relatively slow. Most recent studies have shown
that the risk of clot formation has previously been
overestimated and is mainly associated with the
pumping function of the heart.



University Heart Journal

*  Another risk possibly associated with this condition
is that of a fast cardiac rhythm which may result in a
drop in blood pressure, loss of consciousness and, if
not treated, death in rare cases. These arrhythmias
have also been observed in individuals with cardiac
problems of other causes. So it is not certain that they
are exclusively associated with non-compacted heart
muscle.

Investigations:

ECG:

Biventricular hypertrophy with extreme QRS voltages,
Isolated or diffuse T-wave changes and in some it is
associated with WPW syndrome with premature atrial and
ventricular contractions.

Chest X-ray:
Cardiomegaly and sign of pulmonary congestion may be
found.

Echocardiography:

Trabeculation of the ventricles is normal, as are prominent,
discrete muscular bundles greater than 2mm. In non
compaction there is excessively prominent trabeculations.
Chin, et al. described echocardiographic method to
distinguish non compaction for normal trabeculation. They
described a ratio of the distance from the trough and peak,
of the trabeculations, to the epicardial surface.5 Non
compaction is diagnosed when the trabeculations are more
than twice the thickness of the underlying ventricular wall.
So, diagnosis is made by echocardiography. Currently
three echocardiographic creteria for diagnosis of typical
Noncompaction:

1) Presence of multiple trabeculations, particularly in the
apex and free wall of the left ventricle.

2) Multiple deep intertrabecular recesses communicating
with the ventricular cavity, as demonstrated by color
doppler imaging.

3) A 2-layered structure of endomyocardium with an

increased noncompacted to compacted ratio
(suggested as > 2 in adults, >1.4 in children)

Cardiac MRI:

Now a day, Cardiac MRI is available in developed country.
This is the most accurate method to diagnosis of
noncompaction.
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Fig.-1: Apical 4-chamber view in 2D echocardiography
showing Noncompacted Myocardium in Left ventricle.
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Fig.-2: Panel-A and B showing hyper trabeculations in
LV wall in Cardiac MRI (CMR).

Panel-C showing cardiac morphology in Noncompaction
and Panel-D showing histological appearance of
Noncompaction cardiomyopathy.
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Management:

One paper has listed the various types of management of
care that have been used for various types of
noncompaction cardiomyopathy.” These are similar to
management programs for other types of
cardiomyopathies which include the use of ACE inhibitors,
beta blockers and aspirin therapy to relieve the pressure
on the heart, implantation of pacemaker with implantable
cardioverter defibrillator (ICD) is also an option for those
thought to be at a high risk of malignant arrhythmia
problems (ventricular tachycardia or fibrillation).

In severe cases NCC may lead to heart failure. Then heart
transplant may be necessary.
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